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PROBLEM TO BE SOLVED: To always steadily supply recording sheets to a carrying path at regular 
intervals by determining, for each sheet based on measured time, a standby period from the time of the 
detection of the recording sheet by a recording sheet detection means to the time of the supply of the 
following recording sheet by a pickup mechanism. 

SOLUTION: In the case recording paper of K page is fed out to a carrying path 10 after the drive of a 
pickup mechanism 4, a top sensor 11 changes from an off-condition to an on-conditlon when the 
leading end of the recording paper of K page reaches the top sensor 1 1 . In order to determine the 
timing of paper feed for the following page (K+1 page), the value of a timer (Time n) obtained when the 
pickup mechanism 4 is driven and the value of the timer obtained when the top sensor 1 1 detects the 
recording paper are set as Tstn and Tin, respectively. A value obtained by subtracting (T1n-Tstn) from 
a value found by dividing the sum of a page length and a page gap by the speed of carrying is set as 
Twn. Then, after the top sensor 1 1 is turned on, the pickup mechanism 4 is driven following standby for 
a period of only Twn, and the following page is supplied to the carrying path 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Image formation equipment which forms a picture in the record sheet concerned, conveying 
along the predetermined conveyance way characterized by providing the following A hold means to 
hold a record sheet The pickup mechanism which supplies at a time one record sheet by which the 
laminating was carried out to the aforementioned hold means to the aforementioned conveyance way A 
record sheet detection means to be established all over the aforementioned conveyance way and to 
detect passage of a record sheet A measurement means to measure time after the aforementioned pickup 
mechanism operates until the record sheet concemed is detected by the record sheet detection means 
[Claim 2] The record-sheet feeder of the image-formation equipment according to claim 1 characterized 
by to determine the standby time T if time measured by the aforementioned measurement means is set to 
A and the time reduced property which broke the sum total of the page length of a record sheet and the 
page interval which should be prepared by the bearer rate, and was obtained is set to B, after the 
aforementioned record-sheet detection means will detect the nose of cam of a record sheet until the 
aforementioned pickup mechanism supplies the following record sheet by T=B-A. 
[Claim 3] The aforementioned pickup mechanism is the record sheet feeder of the image formation 
equipment according to claim 1 or 2 characterized by having a feed roller with the cross section of a D 
character configuration. 

[Claim 4] The aforementioned feed roller is the record sheet feeder of the image formation equipment 
according to claim 3 characterized by sending out a record sheet to the aforementioned conveyance way 
by making one revolution after the aforementioned standby-time progress. 
[Claim 5] The record sheet feeder of image formation equipment given in either of the claims 1-4 
characterized by always conveys the record sheet supplied to the aforementioned conveyance way with 
the aforementioned feed roller forming the conveyance roller of a rotating type in the aforementioned 
conveyance way. 

[Claim 6] The aforementioned image formation equipment is a record sheet feeder of image formation 
equipment given in any of the claims 1-5 characterized by being the printer which used the xerography. 
[Claim 7] The aforementioned record sheet detection means is the record sheet feeder of image 
formation equipment given in any of the claims 1-6 characterized by having the photosensor which 
detects lodging of the rocking lever which lodges in the nose of cam of the aforementioned record sheet, 
and the rocking lever concemed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the transport device which 

conveys a record sheet in image formation equipments, such as a printer. 

[0002] 

[Description of the Prior Art] With the image formation equipments (printer etc.) which form a picture 
in record sheets, such as the recording paper and an OHP fihn, the record sheet is held in the cassette, 
where a laminating is carried out. The pickup mechanism is established in order to supply one record 
sheet in a cassette at a time to the predetermined conveyance way in image formation equipment. 
[0003] Generally, the pickup mechanism is equipped with the pickup roller (a pillar type, or cross- 
section type of D characters) which touches the record sheet of the top in a cassette. This pickup roller 
rotates contacting the upper surface of a record sheet by the peripheral face, and it is constituted so that a 
record sheet may be sent out to a conveyance way. Moreover, in order to contact a record sheet and a 
pickup roller certainly, press energization of the record sheet of a laminating state is carried out in the 
direction in which a pickup roller is contacted (spring prepared in the cassette bottom). 
[0004] When performing image formation to two or more pages continuously, after rotating a pickup 
roller, supplying the top record sheet to a conveyance way and carrying out fixed time standby after that, 
a pickup roller is rotated again and the following record sheet is supplied to a conveyance way. This 
"standby time" is the value calculated from the size of equipment etc. 
[0005] 

[Problem(s) to be Solved by the Invention] however, the spring which forces a record sheet on a pickup 

roller in the time with few amounts of laminatings of a record sheet, and many times ~ since the 

compression state of a member is different, the frictional force which acts between a record sheet and a 

pickup roller changes Change of frictional force changes time after operating a pickup mechanism until 

a record sheet is actually supplied to a conveyance way little by little. Therefore, the continuation supply 

by which the record sheet was stabiUzed cannot maintain for a long time with the composition which 

carries out fixed time standby as mentioned above, and supplies a record sheet. 

[0006] this invention aims at offering the record sheet feeder which it is in the always stabilized state 

and can supply a record sheet to a conveyance way at equal intervals in view of the situation like the 

above. 

[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the record- 
sheet feeder of the image-formation equipment by this invention is equipped with a hold means hold a 
record sheet, the pickup mechanism which supplies at a time one record sheet by which the laminating 
was carried out to the hold means to a conveyance way, a record-sheet detection means detect passage of 
a record sheet all over a conveyance way, and a measurement means measure time after a pickup 
mechanism operates until the record sheet concemed is detected by the record-sheet detection means, 
and is constituted. And it is characterized by determining one standby time after a record sheet detection 
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means detects a record sheet until a pickup mechanism supplies the following record sheet at a time 
based on the time measured by the measurement means. 

[0008] Thus, in this invention, time after a pickup mechanism operates until the record sheet concerned 
is detected by the record sheet detection means was surveyed, and the timing of supply of the following 
record sheet is decided based on this actual measurement. Therefore, the interval of the record sheet sent 
into a conveyance way though timing after a pickup mechanism operates until a record sheet is sent into 
a conveyance way changes with change of the frictional force between a record sheet and a roller does 
not change. 

[0009] In addition, specifically, T=B-A determines the standby time T after a record sheet detection 
means detects a record sheet until a pickup mechanism supplies the following record sheet. A is the 
measured time here and B is the time reduced property which broke the sum total of the page length of a 
record sheet, and the page interval which should be prepared by the bearer rate, and was obtained. 
[0010] 

[Embodiments of the Invention] Hereafter, this invention is explained in accordance with an operation 
gestalt. Drawing 1 is drawing showing the basic composition of the electro photographic printer (the 
following, printer 1) of an operation gestalt. The printer 1 has the housing 18 of an abbreviation 
rectangular parallelepiped configuration. You may be an OHP fihn etc. although the recording paper is 
used as a record sheet. The recording paper cassette 5 which carried out the laminating of the ******** 
is held in the cassette mount 19 of the pars basilaris ossis occipitahs of housing 18. 
[001 1] It applied to the upper left from the lower right in drawing of housing 18, and the conveyance 
way 10 where the recording paper is conveyed is prolonged. The recording paper sent out from the 
recording paper cassette 5 (the below-mentioned pickup mechanism 4) is conveyed towards the upper 
left along the conveyance way 10 from the lower right in drawing. The process unit 6 which imprints a 
toner image on the recording paper, and the fixing equipment 7 fixed to the recording paper in the 
imprinted toner image are arranged along the conveyance way 10. 

[0012] A process unit 6 electrifies the peripheral face of a photoconductor drum 61 uniformly, irradiates 
a laser beam at the peripheral face, forms an electrostatic latent image, makes toner powder stick to the 
electrostatic latent image, develops it, and it is constituted so that a toner image may be imprinted on the 
recording paper. Since the composition of this process unit 6 is well-known, detailed explanation is 
omitted. In addition, a photoconductor drum 61 is made to stick the recording paper which has had the 
conveyance way conveyed to a photoconductor drum 61, and opposite arrangement of the imprint roller 
62 for imprinting the toner image of drum lifting on the recording paper is carried out at it. Let a 
photoconductor drum 61 and the imprint roller 62 be the imprint sections 60. 

[0013] In addition, above the process unit 6, scanning optical equipment 8 is arranged for the laser beam 
irradiation to the peripheral face of a photoconductor drum 61. Moreover, fixing equipment 7 is 
constituted by the roller (fixing roller pair 70) of a couple called the heating roller 71 which buiU in the 
heat source, and the imprint roller 72 which presses the recording paper against the heating roller 71 
concerned. Since each composition of scanning optical equipment 8 and fixing equipment 7 is well- 
known, detailed explanation is omitted. 

[0014] in order to convey the recording paper along the conveyance way 10 — the conveyance way 10 — 
meeting - 3 sets of conveyance roller pairs - 14, 15, and 16 are prepared The rotation (it is during 
printing control) drive of these conveyances rollers 14, 15, and 16 is carried out by the motor M which is 
not illustrated, the recording paper supplied to the conveyance way 10-3 sets of conveyance roller 
pairs ~ it is conveyed one by one by 14, 15, 16, the imprint section 60, and fixing roller pair 70, and is 
discharged from exhaust port 18a formed in the upper left in drawing of housing 18 The recording paper 
discharged from exhaust port 18a falls as it is, and is piled up on mstallation (turning picture side 
downward) base 18b. 

[0015] The top sensor 1 1 and the delivery sensor 12 which detect passage of the recording paper are 
formed in the conveyance way 10. The top sensor 1 1 is arranged at the conveyance direction upstream 
of the imprint section 60, and consists of a photosensor which detects lodging of rocking lever 11a 
which is pushed at the nose of cam of the recording paper, and lodges, and this rocking lever 11a and 
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which is not illustrated, the deUvery sensor 12 - a fixing roller pair ~ it is arranged at the downstream of 
70 and consists of a photosensor which detects lodging of rocking lever 12a which is pushed at the nose 
of cam of the recording paper, and lodges, and this rocking lever 12a and which is not illustrated 
[0016] The pickup mechanism 4 which feeds the recording paper in a cassette 5 to the conveyance way 
10 has the pickup roller 40 which is a roller (the so-called D roller) with the abbreviation cross section 
for D characters. The pickup roller 40 is arranged so that the circular periphery portion may touch the 
upper surface of the recording paper of the top in a cassette 5. In addition, in order to maintain the 
recording paper of the top in a cassette 5 at the position which can contact the circular periphery portion 
of a pickup roller 40 exactly, the bottom plate 51 of a cassette 5 is constituted by the rockable, and is 
energized up by the coil spring 52. And the upper limit position of the recording paper by which the 
laminating was carried out on the bottom plate 51 is regulated by the stopper 53 fixed to the side 
attachment wall (a drawing metacarpus anterior side or back side) of a cassette 5. 
[0017] As shown in drawing 1 , when the circular periphery section of a pickup roller 40 has tumed to 
the recording paper and reverse side, the pickup roller 40 is not in contact with the recording paper. In 
this state, the recording paper is in contact with the stopper 53. If a pickup roller 40 rotates to the 
counterclockwise rotation in drawing, the circular periphery section of a pickup roller 40 will contact the 
front face of the top recording paper. And with the frictional force of a roller front face and the recording 
paper, the recording paper is sent to the right-hand side in drawing, and paper is fed to the conveyance 
way 10. 

[0018] the conveyance roller pair which the recording paper sent to the conveyance way 10 is always 
rotating during printing control ~ it is further conveyed by 14 along the conveyance way 10 After 
supplying one sheet of recording paper to the conveyance way 10, a pickup roller 40 tums the circular 
periphery section upwards like drawing 1 , and stops, and it stands by to feeding of the following page. 
[0019] (C) is drawing showing operation of the pickup mechanism 4 from drawing 2 (A). Moreover, 
drawing 3 is the cross section of the pickup mechanism 4. As shown in drawin g 3 , the ring 43 with a 
gear and the stopper ring 44 are attached in the axis of rotation 42 of a pickup roller 40 at the same axle. 
The ring 43 with a gear was attached possible [ sliding ] to the axis of rotation 42, and has the gear gear 
tooth on the periphery. On the other hand, it is fixed to the axis of rotation 42, and the stopper ring 44 
has the salient 45 on the periphery. 

[0020] The rotation drive of the ring 43 with a gear is carried out by the above-mentioned motor M 
through the gear train which is not illustrated. The ring 43 with a gear and the stopper ring 44 are being 
engaged sliding through coil-spring 43a. That is, when rotation of the stopper ring 44 is not stopped (a 
certain stopper means), the stopper ring 44 (and pickup roller 40) is followed and rotated to the ring 43 
with a gear. On the other hand, if rotation of the stopper ring 44 is stopped, the stopper ring 44 (and 
pickup roller 40) will not rotate, but only the ring 43 with a gear will race it. 

[0021] As the stopper plate 47 driven by the solenoid 46 shows drawing 2 (A), it is engaging with the 
salient 45 of a ring 44. ON of a solenoid 46 moves the stopper plate 47 in the direction which separates 
from the peripheral face of the stopper ring 44. Thereby, as shown in drawin g 2 (B), the stopper ring 44 
(and pickup roller 40) rotates counterclockwise. Since a solenoid 46 tums on only short time (for 
example, lOOmsec(s)) and returns to an OFF state, as shown in draMdng 2 (C), the stopper plate 47 
contacts the periphery of the stopper ring 44 again, if the stopper ring 44 makes one revolution in this 
state, and a pickup roller 40 makes one revolution namely,, the salient of a ring 44 will contact the 
stopper plate 47 again In this way, about one operation of a solenoid 46, a pickup roller 40 makes one 
revolution exactly, and stops. 

[0022] Drawin g 4 is the block diagram showing the control system of a printer 1. The directions 
information from external instruments, such as a personal computer, is transmitted to the controller 100 
of a printer 1. Various commands and image information are transmitted to the printer engine 110 from a 
controller 100. Moreover, the status information, and the horizontal synchronizing signal and the 
vertical synchronizing signal by the side of a printer are transmitted to a controller 100 from the printer 
engine 110. 

[0023] The printer engine 1 10 is connected to the pickup mechanism 4 (solenoid 46), the top sensor 1 1 
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and the delivery sensor 12, the conveyance motor M, the scanning optical equipments 8 (laser radiation 
equipment, scanning mirror slewing gear, etc), and the process power supply units 6 (high-voltage- 
supply power supply to an electrification machine, a developer, and the imprint section etc.). 
[0024] Next, the transport device of an operation gestalt is explained. Drawing 5 is the timing chart of a 
transport device. For example, the pickup mechanism 4 is driven and suppose that the page [ Kth ] 
recording paper was sent out to the conveyance way 10. If the nose of cam of the page [ Kth ] recording 
paper reaches the top sensor 1 1, the top sensor 1 1 will change to ON from OFF. in addition, the time 
check in a printer engine of the timer in this operation gestah like software - it is based on processing 
[0025] In order to settle the feed timing of the following page (the K+lst page), the value of the timer 
(Time n) when driving the pickup mechanism 4 is set as Tst n, and the value of a timer when the top 
sensor 1 1 detects the recording paper is set as Ti n. And the value which lengthened (Ti n-Tst n) is set 
up as Tw n from the value which broke the sum total of page length and a page gap (predetermined 
interval prepared between pages) by the bearer rate. After the top sensor 1 1 tums on and only time Tw n 
stands by, the pickup mechanism 4 is driven and the following page is supplied to the conveyance way 
10. 

[0026] Thus, with this operation gestalt, time after the pickup mechanism 4 operates until the recording 
paper is detected by the top sensor 1 1 was surveyed, and the feed timing of the following recording 
paper is decided based on this actual measurement. Therefore, the interval of the recording paper sent 
into the conveyance way 10 though timing after a pickup mechanism operates until the recording paper 
is sent into the conveyance way 10 changes with change of the frictional force between the recording 
paper and a pickup roller 40 can be kept constant. 

[0027] In addition, the imprint bias in the imprint section 60 of a process unit 6 is tumed on after a 
predetermined time Txon, after the recording paper reaches the top sensor 1 1 (it is an upstream from the 
imprint section). This predetermined time Txon is the value (time reduced property) which broke the 
distance of the top sensor 1 1 and the imprint section by the bearer rate. Imprint bias is tumed off after a 
predetermined time Txoff (=Txon), after the back end of the recording paper passes the top sensor 1 1 . In 
addition, although not shown in a timing chart, control of rotation of scanning optical equipment 8 and a 
photoconductor drum 61 etc. is also performed on the basis of the timing of turning on and off of the top 
sensor 11. 

[0028] Moreover, although parallel processing of a maximum of 4 pages is possible in the control 
system of this operation form as mentioned above, the 2-page parallel mode is performed in the example 
of drawing 5 (that is, the page [ K+lst ] feeding is performed during processing of the Kth page). 
[0029] Hereafter, with reference to a flow chart ( drawing 6 or drawing 27 ), it explains in fiiU detail 
about the transport device of an operation gestalt. 

[0030] Drawin g 6 is a flow chart which shows the main routine of the printer engine 110. Start 
processing is performed after switching on the power supply of a printer 1. Specifically, the below- 
mentioned flag (n= 0, 1, 2, 3) PageActive n is set to 0 (prohibition), NextPage n (n= 0, 1, 2, 3) is set to 1 
(permission), and the below-mentioned timers Time and Time p are cleared (S2). Subsequently, while 
starting the count of a timer, interruption of (S4) and a timer is permitted (S6), communication with a 
controller is enabled, and it enables it to receive data (88). 

[0031] If start processing is completed, it will go into the loop of a command receiving process (SIO) 
and a status transmitting process (S12). In a command receiving process, it checks whether the 
command signal has been received from the controller, and the completion signal of printing, an error 
signal, etc. transmit the information by the side of a printer to a controller in a status transmitting 
process. 

[0032] Printing sequence control (SI 8) follows the command receiving process (SIO) and the status 
transmitting process (SI 2) through Steps S 14 and S 16. Steps S14 and SI 6 are for it being parallel to the 
loop of a command receiving process (SIO) and a status control process (SI 2), and performing printing 
sequence control (SI 8) periodically. Time is a variable in which an increment is serially carried out by 
the timer interrupt, and the value of the newest Time is memorized by Time p (SI 6). Therefore, only 
when the increment of the Time is carried out by the timer interrupt, the result of Step S14 serves as NO, 
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and printing sequence control of Step SI 8 is performed. That is, printing sequence control (SI 8) is 

performed by ** of a timer interrupt. 

[0033] The command receiving process of Step SIO is shown in drawing 7 . In a command receiving 
process, when it confirms whether the command from a controller was received (SI 00) and the 
command is received, the command confirms whether to be a printing command (SI 02). And "page 
control permission" processing (SllO) which initializes the memory storage for printing sequences is 
performed. Moreover, when commands other than a printing command are received, other command 
control is performed (S104). 

[0034] Here, the sub routine of page control permission processing of Step SllO called in the command 
receiving process of drawin g 7 is explained with reference to drawing 8 . In the control system of this 
operation form, since printing control of a maximum of 4 pages is enabled, a four-set parameter can be 
set up. The number which shows of which set it is a parameter is n (n= 0, 1,2, 3). In page control 
permission processing of drawing 8 performed after reception of a printing command, the number n of 0, 
1 , 2, or 3 is assigned to the page which should be printed. A number n makes ntop the beginning and an 
increment is carried out every [ 1 ] (S400, S406). However, the degree of n== 3 is n= 0. For example, 
when ntop is 0, assignment of a number is performed in order called n= 0->l->2->3. And printing 
control of the page (it only considers as Page n hereafter) corresponding to the assigned number n is 
permitted. Specifically, PageActive n which is the flag which permits printing of Page n is set to 1 
(S412). 

[0035] However, if there is a page under present printing, it is necessary to assign "the following 
number" to the page to be printed from now on. Then, incrementing n, it is already checked 1 each for 
PageActive n about n (S402, S404, S406, S408, S410), and PageActive still initializes and uses the 
parameter of Page n which is not 1. 

[0036] Even if it carried out the loop of S410 4 round from Step S402, when a parameter clearance is 
not completed, the parameter Resp which shows a negative acknowledge is set to 0 (S416). On the other 
hand, when a parameter clearance is completed normally, the parameter Resp which shows an 
acknowledgment is set to 1 (S414). If Resp is 1 after returning to the command receiving process of 
drawing 7 , it will acknowledge (SI 14), and if Resp is 0, a negative acknowledge (SI 16) will be 
performed. 

[0037] It is ****** to 0 (prohibition) about the flag NextPage n which forbids printing control of the 
variable Tcomp n for comparison used for the standby time Tw n and two or more uses to supply of the 
timer Time n set up for every page, and a consecutiveness page at Step S412 of page control permission 
processing of drawing 8 , and the following page. Moreover, the flag PageActive n which permits 
printing of Page n is set to 1 (printing permission). Furthermore, the below-mentioned parameter 
Tpagelength n is the value (namely, time reduced property of the length of the page 1 of the recording 
paper) which broke page length (the conveyance direction length of the recording paper) by the 
predetermined bearer rate set up beforehand. 

[0038] In addition, if the page which it is going to print from now on is a top page (printing start page), 
it needs to perform starting operation which starts the polygon mirror of scanning optical equipment etc. 
On the other hand, if it is the page continuously printed from a front page, there will be no need of 
performing starting operation. Then, that judgment is made in processing (S412) of a parameter 
clearance in the middle of a printing start page or continuation printing. 

[0039] That is, when Steps S402 and S404 are passed by once (i= 0), it is judged as a printing start page 
and the below-mentioned sequence is started from starting processing (sequence #0). In being other (i> 
0), it is judged as the middle of continuation printing, and starting processing is not performed, but it 
starts a sequence from feed processing (sequence #1). About starting processing and feed processing 
(sequence #0, #1), it mentions later. 

[0040] The status transmitting routine of Step SI 2 is shown in drawin g 9 . By the status transmitting 
routine, the completion of printing, error generating, etc. check the existence of the status which should 
transmit (SI 20), and it transmits to a controller (S122). 

[0041] The printing sequence control of Step SI 8 is shown in drawing 10 . In printing sequence control, 
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printing control of the page set up in the command receiving process is performed. That is, based on the 
value of PageActive n set up in the command receiving process, it judges about the page corresponding 
to which number n it is among ****** (S134), and printing control of the page is performed (S136). In 
addition, Steps SI 30 and SI 38 are for making n increase from ntop by every [ 1 ]. Moreover, Steps SI 40 
and SI 42 are for setting the degree of n= 3 to n= 0. Variable i and Step SI 32 are for returning to a main 
routine ( drawin g 6 ), after carrying out a loop (Steps S132-S142) 4 round. 
[0042] The control routine of the page n of SI 36 in a printing sequence ( drawing 10 ) is shown in 
drawing 1 1 . Since printing sequence control ( drawing 10 ) is performed by ** of a timer interrupt as 
above-mentioned, control of the page n of drawing 1 1 is also performed by ** of a timer interrupt. 
Therefore, Time n (SI 50) by which an increment is carried out whenever printing control of Page n is 
performed fiinctions as a timer only for page n. 

[0043] At Step SI 52, sequence #0-#10 (or #1-#10) is processed. If it confirmed whether the below- 
mentioned standby time Tw n passed (SI 54) and the standby time Tw is passed whenever one 
processing of a sequence is completed, printing control of the following page will be permitted (SI 56). 
And page control is started, after retuming to the printing sequence control of drawing 10 and making n 
into an increment. 

[0044] Here, the relation between printing sequence control and each processing is explained using the 
** type view of drawing 12 . In addition, in drawing 12 , ntop assumes that it is 0. It is not concerned 
with the existence of the command reception from a controller, but the loop (Steps S132-S142) in 
drawing 10 is performed repeatedly. However, when having not received the command yet, "control 
(Step SI 36 of drawing 10 ) of Page n" is skipped (bypassing). 

[0045] If the first printing command is received from a controller, in a command receiving process, 
printing control of the page corresponding to n~ 0 will be permitted. In printing sequence control, Page 
n carries out control (SI 36 of drawing 10 ) execution, and starting processing of sequence #0 is 
performed. 

[0046] In the case of n= 1 continuing, and 2 and 3, control of Page n is skipped, and if again set to n= 0, 
it will progress to control of Page n. Shortly, it progresses to sequence #1 which is the sequence of the 
one beyond of sequence #0 like the point, and the drive of a pickup mechanism etc. is performed. After 
sequence #1 is completed, it returns to control of the page n of drawing 1 1 . 
[0047] Thus, only the sequence about n= 0 is processed by the numerical order until it receives the 
following command (sequence #l->#2-># 3 ...). 

[0048] When the printing command from a controller is newly received, printing control of the page 
corresponding to n= 1 is permitted in a command receiving process. In this case, in printing sequence 
control, after performing printing control (for example, sequence #7) of the page of n= 0, printing 
control of the page of n= 1 is performed. In addition, since the printer is already started, not sequence #0 
but sequence #1 (feed processing) is performed. 

[0049] If "prohibition of printing control of the next page of the page of n= 0" set up on the occasion of 
the first command reception is not canceled at this time, sequence #1 is ended without driving the 
pickup mechanism 4, and it returns to the routine of control of Page n. On the other hand, if "prohibition 
of control of the next page of the page of n= 0" is already canceled, the pickup mechanism 4 will be 
driven and paper will be fed to a new page. 

[0050] thus - the control system of this operation form - n= 0, and 1, 2 and 3 - since it is performing 
one sequence at a time one by one, repeating with it is possible to perform parallel control (for 
example, the page [ 1st ] back end detection check and the page [ 2nd ] feeding) of two or more pages 
[0051] Next, the concrete contents of processing of a sequence are explained. Sequence #0 of drawing 
13 is starting processing which is performed only in the case of a printing start page. In this starting 
processing, rotation start of the starting sequence of a printer, i.e., the polygon mirror of scanning optical 
equipment 8, rotation start of the conveyance (regular rotating type) rollers 14, 15, and 16, electrification 
of the photoconductor drum of a process unit 6, etc. are processed (SI 58). Then, only 1 makes a 
sequence number SQn increase (SI 59). 

[0052] Sequence #1 of drawing 14 is feed processing which drives the pickup mechanism 4 and feeds 
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the recording paper to the conveyance way 10. First, the value of parameter NextPage n-1 is checked 
and it is confirmed whether control of Page n is forbidden (S160). In addition, a sign n-1 is set to 3, 
when n is 0. 

[0053] And if control of Page n is not forbidden, the present time Time n is memorized as Tst n, and the 
pickup mechanism 4 is driven simultaneously (SI 62, SI 64). While the above-mentioned solenoid 46 is 
made to drive and the stopper plate 47 specifically cancels a stop of a pickup roller 40, Motor M is 
started and it carries out through the rotation drive of a pickup roller. 

[0054] Furthermore, in consideration of the conventional time Ttop (constant value) required for the 
recording paper to reach the top sensor 1 1, the "longest schedule time" when the nose of cam of the 
recording paper reaches the top sensor 1 1 is memorized as Tcomp n after feeding (S166). In addition, 
this longest schedule time is set up for a long time a little in consideration of the margin value. Only 1 
makes a sequence number SQn increase to the last of sequence #1 (SI 68). 

[0055] Sequence #2 of drawing 15 are nose-of-cam detection processing which detects the nose of cam 
of the recording paper. In nose-of-cam detection processing, before the nose of cam of the recording 
paper passes over the schedule time which reaches the top sensor 1 1, it detects whether the top sensor 1 1 
actually turns on (SI 70, SI 72). If the top sensor 1 1 does not tum on even if the longest schedule time 
comes, error processing (SI 71) is performed. If the top sensor 1 1 turns on, it will memorize as the time 
Tin (SI 74). 

[0056] And a standby time Tw n is determined according to the following formulas "after a recording 
paper nose of cam reaches the top sensor 1 1 until it feeds paper to the recording paper of the following 
page" (SI 78). Tw n = Tlength n+Tgap n- In addition (Ti n-Tst n), Ti n-Tst n is time until the recording 
paper reaches the top sensor 1 1 after feeding. Moreover, Tlength n is the time reduced property (fixed 
value) which broke page length by the bearer rate, and Tgap n is the time reduced property (fixed value) 
which broke the gap length prepared between pages by the bearer rate. 

[0057] The standby time Tw n set up here is used at Step SI 54 of control ( drawing 1 1 ) of the above- 
mentioned page n. That is, if it confirmed whether the standby time Tw n passed (SI 54) and the standby 
time Tw n is passed whenever one processing of a sequence is completed, printing control of the 
following page will be permitted (SI 56). If the command fi-om a controller is received at this time, as 
shown in drawing 12 , feeding of the following page will be performed. 

[0058] Then, a vertical synchronizing signal is transmitted to a controller (SI 80). Furthermore, based on 
the time (constant value which becomes settled with an equipment size) Txon required for the recording 
paper which passed the top sensor 1 1 to reach the imprint section 60, an imprint start time (Ti n+Txon) 
is set as Tcomp n (SI 82). One sequence number SQn is made to increase to the last of nose-of-cam 
detection processing (SI 84). 

[0059] Sequence #3 of drawing 16 are processing which turns on the imprint bias in the imprint section 
60 of a process unit 6. In sequence #2, imprint bias is turned on at the schedule time when the recording 
paper reaches the imprint section R (SI 90, SI 92). And based on the time Tpout (constant value which 
becomes settled with an equipment size) required for the recording paper to reach the delivery sensor 12 
fi'om the imprint section, the delivery sensor longest ETA (Ti n+Tpout) is set as Tcomp n (SI 94). Only 
1 makes a sequence number SQn increase to the last of imprint bias-on processing (SI 96). 
[0060] Sequence #4 of drawing 17 are recording paper delivery check processing which confirms 
whether the recording paper reached the eccrisis sensor 12 normally (** which does not cause a paper 
jam etc.). The deUvery sensor 12 is checked in these sequence #4 till the longest schedule time when the 
recording paper reaches the delivery sensor 12 (S200). 

[0061] The delivery sensor check processing called at Step S200 is shown in drawin g 1 8 . In delivery 
sensor check processing of drawin g 18 , before passing over the longest schedule time (Tcomp n = Ti 
n+Tpout) when the recording paper reaches the delivery sensor 12 fi-om the imprint section 60, it is 
confirmed whether the delivery sensor 12 actually tums on (S300, S302). And if the delivery sensor 12 
does not tum on even if the longest schedule time comes, error processing (S304) is performed. If the 
delivery sensor 12 tums on as planned, based on the value (Tlengthxm) which hung the predetermined 
margin m (> 1) on the time reduced property Tlength of page length, the longest schedule time (Ti n+ 
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(Tlengthxm)) when the delivery sensor 12 is turned off [ it ] will be set as Tcomp n (S306). This value is 
used by the below-mentioned sequence #9. 3 ****s of sequence numbers SQn are made the last of 
delivery sensor check processing (S308). 

[0062] Completion of delivery sensor check processing calls back end detection processing at Step S202 
of sequence #4 ( drawin g 17 ). The back end detection processing shown in drawing 19 sets up the time 
which should make imprint bias to OFF. After the back end of the recording paper specifically detects 
what (that is, the top sensor 1 1 changed from ON at OFF) the top sensor 1 1 was passed for (S3 10), 
based on the time reduced property Txoff of the distance of the top sensor 1 1 and the imprint section R, 
the schedule time (Ti n+TxofQ when the back end of the recording paper passes the imprint section R is 
set as Tcompsub n (S3 12). Only 1 makes a sequence number SQn increase to the last of back end 
detection processing (S3 14). 

[0063] It branches to two Idnds by whether the sequence after sequence #4 has page length longer than 
the distance (it considers as the distance between sensors) of the top sensor 1 1 and the delivery sensor 
12, or it is short. Before the nose of cam of the recording paper will reach the delivery sensor 12 if page 
length is shorter than the distance between sensors as shown in drawing 20 (A), the recording paper back 
end passes the top sensor 1 1 (that is, before the delivery sensor 12 turns on, the top sensor 1 1 is tumed 
off [ it ]). In this case, since S308 of delivery sensor check processing ( drawing 18 ) is skipped and 
S3 14 of back end detection processing ( drawin g 19 ) is performed, the sequence which should progress 
to a degree is set to "sequence #5." 

[0064] on the other hand, when the nose of cam of the recording paper will reach the delivery sensor 12 
if page length excelled rather than the distance between sensors as shown in drawing 20 (b), the 
recording paper back end has not passed the until top sensor 1 1 (the top sensor 1 1 when [ namely, ] the 
delivery sensor 12 tumed on with ON) In this case, S308 of delivery sensor check processing ( drawing 
18 ) is performed, and S3 14 of back end detection processing ( drawing 19 ) is skipped. Therefore, the 
sequence which should progress to a degree is set to "sequence #7." 

[0065] First, sequence #5 performed when page length is shorter than the distance between sensors, and 
#6 are explained. Sequence #5 shown in drawing 21 are processing which turns OFF imprint bias. In 
sequence #5, the above-mentioned delivery sensor check processing ( drawing 18 ) is performed (S210), 
and, subsequently imprint bias-off processing of drawing 22 is performed (S212). The reason which 
repeats the above-mentioned delivery sensor check processing is because the recording paper nose of 
cam has not reached the delivery sensor 12 yet in the situation that sequence #5 are performed. 
[0066] In imprint bias-ofif processing of drawing 22 , the back end of the recording paper turns off the 
imprint bias of the imprint section of a process unit at the schedule time (set as the above-mentioned 
Tcompsub n) which passes the imprint section R (S320, S322). And only 1 makes a sequence number 
SQn increase (S324). 

[0067] In sequence #6 shown in drawing 23 , the above-mentioned delivery sensor check processing is 
performed (S220). Delivery sensor check processing is repeatedly performed until the deUvery sensor 12 
tums on or it becomes and grazes at schedule time, since there is only S220 in sequence #6, Based on 
the value (Tlengthxm) which hung the predetermined margin m (> 1) on the time reduced property 
Tlength of page length, the schedule time when the delivery sensor 12 is tumed off [ it ] is set as Tcomp 
n as it is a ****, when the delivery sensor 12 tums on. 3 ****s of sequence numbers SQn are made the 
last of delivery sensor check processing, and the sequence which should progress to a degree is set to 
sequence #9. About sequence #9, it mentions later. 

[0068] Next, sequence #7 performed when page length is longer than the distance between sensors, and 
#8 are explained. In sequence #7 shown in drawing 24 , the above-mentioned back end detection 
processing ( drawing 19 ) is performed (S230). The reason which repeats back end detection processing 
is because the recording paper back end has not reached the top sensor 1 1 yet in the situation that 
sequence #7 are performed. Back end detection processing is repeatedly performed until the top sensor 
1 1 turns off, since there is only S230 in sequence #7. If the top sensor 1 1 tums off, one sequence number 
SQn will be made to increase and the sequence which should progress to a degree will be set to 
sequence #8. 
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[0069] In sequence #8 shown in drawing 25 , the above-mentioned imprint bias-off processing ( drawing 
22 ) is performed (S240). The back end of the recording paper turns off imprint bias at the schedule time 
which passes the imprint section R, and only 1 makes a sequence number SQn increase by imprint bias- 
off processing as above-mentioned. 

[0070] Sequence #9 are performed, when it goes via sequence #5 and #6, and when it goes via sequence 
#7 and #8. In sequence #9 shown in drawing 26 , it is the processing which confirms whether the 
delivery sensor 12 will actually turn off by the longest schedule time (set as Tcomp n) which a delivery 
sensor turns off (S250, S252), Error processing is performed if the dehvery sensor 12 does not turn off 
by the longest schedule time (S254). And the recording paper which passed the delivery sensor 12 sets 
discharge schedule time as Tcomp n based on the time Texit (fixed value which becomes settled 
according to the distance from a delivery mouth to a delivery sensor) required for discharging 
completely from a dehvery mouth (S256). And only 1 makes Sequence SQn increase (S258). 
[0071] In sequence #10 of drawing 27 , it judges whether the following page is printed. Specifically, 
PageActive n corresponding to n+1 is checked (S260,262,264,266). In performing printing control of the 
following page, after returning PageActive n to 0, it returns to the routine ( drawing 1 1 ) of control of 
Page n. On the other hand, in not printing the following page, the recording paper [ finishing / printing ] 
stands by till the schedule time (set as Tcomp n) completely discharged from dehvery mouth 18a, and 
suspends a printer (S268, S270). Finally, PageActive n is set to 0 and ntop is incremented (S272). 
[0072] Finally, the feature of this operation gestalt is summarized, time (Ti n-Tst n) after paper is fed to 
a certain page, until it reaches a top sensor in sequence #2 of drawing 15 ~ surveying - this actual 
measurement - being based - the account of a top ~ the standby time Tw after a certain page is 
detected by the top sensor until it supphes the following page is determined as follows (SI 76) 
Twn = Tlength n+Tgap n- In addition (Ti n-Tst n), Tlength n is the value (the so-called time reduced 
property) which broke page length by the bearer rate, and Tgap n is the value which broke the gap length 
prepared between pages by the bearer rate. 

[0073] Thus, since it is constituted, even if it continues image formation so much continuously, the 
interval of each recording paper does not change. Even when time after a pickup roller 40 operates until 
the recording paper is actually fed to a conveyance way changes with change of fiictional force which 
acts between a pickup roller 40 and the recording paper especially, the interval of the page sent into a 
conveyance way and a page can be kept constant, and continuation supply of the always stabilized 
recording paper is attained. 
[0074] 

[Effect of the Invention] Since according to the recording paper feeder of the image formation 
equipment of this invention time after a pickup mechanism takes up the recording paper until the 
recording paper concemed is detected by the recording paper detection means was surveyed and the 
timing of supply of the following recording paper is decided based on this actual measurement, as 
explained above, even if it carries out continuation paper and continues image formation, the interval of 
each recording paper can be kept constant. 



[Translation done.] 
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